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Appln. No. 10/822,466 

Amendment dated June 30, 2006 

Reply to Final Office Action dated Janua ry 30. 2006 

Amendments to the Claims: 

The following listing of claims will replace all prior versions, and listings, of the claims 
in this application; 
Listing of Claims: 

1 . (Currently Amended) A vane for use in a variable geometry exhaust gas driven 
turbocharger, comprising: a vane body 134) adapted for pivoting around a pivot axis, said vane 
body (34) having first and second planar surfaces (80,82) substantially perpendicular to said 
pivot axis on respective axial ends; a vane bore (38) in said body, said vane bore (38) opening to 
at least said first planar surface (80); a vane post (28) received within said vane bore (38) such 
that said vane post (28) extends substantially perpendicularly from said first planar surface (80); 
and a single actuation post extending substantially perpendicularly from said first planar surface 
(80 ) a wherein said van e post (28) and said single actuation post extend from onW said first planar 
surface f 801 whereby said vane post (2& and said single actuation post do not extend from said 
second planar surface (82 V 

2. (Previously Presented) The vane as recited in claim 1 , wherein when the vane body (34) 
is viewed axially, a first pressure surface (84) and a second pressure surface (86) together define 
a footprint of the vane body (34), wherein said single actuation post is located outside of the 
footprint and wherein said single actuation post is attached to a vane extension (98) and said 
vane extension (98) is attached to said vane body (34). 

3. (Currently Amended) A variable turbocharger geometry assembly comprising: a turbine 
housing (18) with at least one supply channel in said turbine housing (18) for supplying exhaust 
gas; at least one turbine wheel (12) rotatably supported on a shaft (16) within said turbine 
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housing (18), said at least one supply channel being arranged to supply said exhaust gas to said at 
least one turbine wheel (12); a plurality of static pivot points arranged as a ring of elements (24); 
a ring of actuation elements (48) coaxial with said plurality of static pivot points arranged as a 
ring of elements (24); an array of vanes (34) adjacent to at least one of said plurality of static 
pivot points arranged as a ring of elements (24) and said ring of actuation elements (48), each of 
said vanes (34) having opposite first and second planar surfaces (80,82); vane posts (28) 
extending between said plurality of static pivot points arranged as a nng of elements (24) and at 
least said first planar surface (80) of each vane (34) of said array of vanes (34); and actuation 
posts (36) extending between said ring of actuation elements (48) and at least said first planar 
surface (80) of each vane (34) of said array of vanes (34) wherein a pivoting movement of the 
rings (24, 48), relative to the other, causes pivoting movement of said array of vanes (34), and 
wherein said vane posts (28) and said actuation posts (36) extend from only said first planar 
surface (80) of each vane (34), whereby said vane posts (28) and said actuation posts (36) do not 
extend from said second planar surface (82) . 

4. (Original) The variable geometry turbocharger of claim 3, wherein said plurality of static 
pivot points arranged as a ring of elements (24) is a static ring having a static ring first surface 
(26), said ring of actuation elements (48) is an actuator ring having an actuator ring first surface 
(50), and said static ring first surface (26) is co-planar with said actuator ring first surface (50) 
and at least one of said static ring or said actuator ring has slots. 

5. (Previously Presented) The variable geometry turbocharger of claim 4, wherein the static 
ring is affixed to a flange (25), wherein the flange (25) is a part of the turbine housing (18) 
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6. (Original) The variable geometry turbocharger of claim 5 wherein said static ring or said 
actuator ring is pivoted by a rotary electric actuator (27). 

7. (Currently Amended) A variable geometry turbocharger assembly comprising: a 
plurality of vane posts (28); a plurality of vanes (34), wherein each of said plurality of vanes (34) 
is adapted for pivoting and has first and second planar surfaces (80,82) substantially 
perpendicular to a pivot axis on respective axial ends of each of said plurality of vanes (34); has 
a vane bore (38) therein opening at least to said first planar surface (80), wherein a vane post 
(28) is received within said vane bore (38) of each vane (34) such that said vane post (28) 
extends from only said first planar surface (80 1 whereby said vane post (28) does not extend 
from said second planar surface (8_2k ^ ubstantially porpondipulOrlY from said first suxfaoo ( S O); 
and has a single actuation post (36) extending from only sa id first planar surface (80), whereby 
said single actuation post (36) does noi extend from sajd second planar surface (82), substantially 
pnrpnpi}^nln r ly frnm *niri firr.t r.urfaoo f 8 0): wherein said vane post (28) an d said single actuation 
post both extend substantially perpendicularly from said fir st plany surface (80); and means for 
pivoting the plurality of vanes. 

.8. (Original) The turbocharger of claim 7, further comprising: a turbine housing (18) and a 
turbine housing insert ring (94) positioned between the plurality of vanes (34) and said turbine 
housing (18). 

9. (Previously Presented) The turbocharger of claim 7 wherein the means for pivoting the 
plurality of vanes comprises: an actuator ring having a actuator ring first surface (50) parallel to 
and adjacent to said vane first planar surface (80) and having a plurality of slots (52) therein 
substantially perpendicular to said actuator ring first surface (50) for receiving sliding blocks 
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(54), wherein each said sliding block (54) has a respective sliding block hole (60), wherein each 
said sliding block hole (60) receives a respective said actuation post (36) from a respective said 
vane (34) and wherein each respective said sliding block (54) is slidably received by a respective 
said slot (52), wherein rotation of said actuator ring causes each respective said sliding block 
(54) to slide within a respective said slot (52), thereby moving each said actuation post (36), thus 
pivoting each said vane (34) radially relative to the respective said pivot axis, 

10. (Previously Presented) The turbocbarger of claim 7, wherein the means for pivoting the 
plurality of vanes comprises: an actuator ring having an actuator ring first surface (50) parallel to 
and adjacent to each of said vane first planar surface (80) and having a plurality of slots (52) 
therein substantially perpendicular to said actuator ring first surface (50) for receiving said 
actuation posts (36) from said vanes (34), wherein rotation of said actuator ring causes each 
actuation post (36) to slide within its respective said slot (52), moving each vane (34) radiaily 
relative to the respective said pivot axis. 

11. (Previously Presented) The turbocharger of claim 10, further comprising: a static ring 
having a static ring first surface (26) coplanar to said actuator ring first surface (50), said static 
ring having a plurality of static ring bores (30) substantially perpendicular to said static ring first 
surface (26) for receiving said vane posts (28). 

12. (Previously Presented) The turbocharger of claim 10, further comprising: a static nng 
having a static ring first surface (26) coplanar to said actuator ring first surface (50), said static 
ring having a plurality of static ring bores (30) substantially perpendicular to said static ring first 
surface (26) for receiving said vane posts (28). 
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13. (Original) The turbocharger of claim 12, wherein said vane posts (28) are pivoiably 
received in said static ring bores (30) and pivotably received in said vane bores (38). 

14. (Original) The turbocharger of claim 12, wherein said vane posts (28) are fixedly 
received in said static ring bores (30) and pivotably received m said vane bores (38). 

15. (Original) The turbocharger of claim 12, wherein said vane posts (28) are pivotably 
received in said static ring bores (30) and fixedly received in said vane bores (38). 

16. (Original) The turbocharger of claim 12 ? wherein said vane posts (28) are press fit in said 
static ring bores (30) and pivotably received in said vane bores (38). 

17. (Original) The turbocharger of claim 8, wherein said static ring and said actuator ring are 
concentric and positioned axialiy adjacent to the vanes (34). 

18. (Original) The turbocharger of claim 16, wherein said vane posts (28) are pivotably 
received in said static ring bores (30) and pivotably received in said vane bores (38). 

19. (Original) The turbocharger of claim 16, wherein said vane posts (28) are fixedly 
received in said static ring bores (30) and pivotably received in said vane bores (38). 

20. (Original) The turbocharger of claim 16, wherein said vane posts (28) are pivoiably 
received in said static ring bores (30) and fixedly received in said vane bores (38), 

21. (Original) The turbocharger of claim 16, wherein said vane posts (28) are press fit in said 
static ring bores (30) and pivotably received in said vane bores (38). 

22. (Original) The turbocharger of claim 2 1 , wherein said static ring or said actuator ring is 
pivoted by a rotary electric actuator (27). 

23. (Previously Presented) The vane as recited in claim 2, wherein said vane extension (98) 
forms a portion of said first planar surface (80). 
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24. (Previously Presented) The vane as recited in claim 1 , wherein when the vane body (34) 
is viewed axially, a first pressure surface (84) and a second pressure surface (86) together define 
a footprint of the vane body (34), wherein said single actuation post is located outside of the 
footprint and wherein said single actuation post operatively engages a vane extension (98) and 
said vane extension (98) is artached to said vane body (34), 

25. (Previously Presented) The variable geometry turbocharger of claim 3, wherein said 
opposite first and second planar surfaces (80,82) are substantially parallel. 

26. (Previously Presented) The variable geometry turbocharger of claim 3, wherein said each 
vane post (28) is substantially perpendicular to said first planar surface (80) of a respective vane 
of said array of vanes (34). 

27. (Previously Presented) The variable geometry turbocharger of claim 3, wherein each 
actuation post (36) is substantially perpendicular to said first planar surface (80) of a respective 
vane of said array of vanes (34). 

28. (Previously Presented) The variable geometry turbocharger of claim 4, wherein the static 
ring is affixed to a separate flange (25), wherein the flange (25) is mounted to the turbine 
housing (18). 
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